
APPENDIX 1

System Antenna Coverage

The "OS multibe3m antenna system provides electronically controlled hjHh.g~jn

~POl beams and is :3 key technology to be validated as pan: of thl" ACTS flighl
sySLem. The multibeam antenna system consists of separate transmitting and
receiving offset Cassegrain antennas, each with a dual, gridded slIbreflector in i1

piggyback configuration. The 30-GHz receiving .antenna IS 2.1 m in diameter; the
2O-GHz transmitting antenna is 3.3 m in diameter, The anterma diamf!tt!'f'5 are
sated 50 that the gains and spot beam sizes are the same for both uplink and
downlink beams.. The expected nominal ranges of gain.to-noise-remperature ratio
and effective isotropic radiated power are given in table I. The transmitting
~ntrnna's main reflector is equipped wlm a two-a.. is drive that allows vernier
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adjustm~nts of tne boresisht to align it with the rec~lving antenna, The fronl
subretl~ctor is gridded to PiUS one sense of polarization and reflect the
orthogonal polarization. The back subrE!flector is solid and reflects \he
pol~rization transmitted by the frant subreflec:tcr. The focal axes of lhe two
subrefl@Cfors are tilted with respect to the main reflector's plane of symmetry so
t~t the two onho800Ollly polarized feed assemblies (east family and west fllmily)
can be placed side by side without mechanical in~rference. Compact, conical,
multiflare horns formed by three flared waveguide sections an! used for the fixed
and isolated spot horns. To meet the stringent spacecraft pointing requiremenlS
(0.02'5-), the receiving lntenna will have a monopul!le tracking capability
associilted with the Cleveland fixed beam.

I'CTS will employ two hopping spot beam families and three fixed beams for both
transmitted and received signals (fig. 3). The beams will provide the coverage
shown In figure 8. The hopping beams will be programmed to visit only those
areas with traffic for any gtven experiment scenario. The hopping beams,
desilned primarily for the b.a~nd processor operating mode, consist of two
Independent uplink and downlink beams (four beams total) providing
simultaneous coverage at the same frequency. The half-power beamwidth of
these spot beams is approximately·0.33-, covering roughly a 13S-mile diameter.
One uplink-downlinlc beilm combination covers the eilst hopping beam family
and the other covers the west hoppin8 beam family. The east family consists of
(1) an east scan seC1:Or-<ontiguous areas in the eastern portion of the United
States and (2) silt isolated spots covering Miami, Nashvill~Huntsviller Houston,
Kansas Oty, Seame-PortJcnd, and Los Anseles-San Diego. The wet family
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ACTS Parameters

Frequency B:ands

Uplink 29.0· 29.9 GHz
Downlink: 19.2 - 20.1 GHz
Downlink Beacons at 27.505. 20.185. and 20.196 GHz
Uplink Beacon at 29.975 OHz

Antenna size

Low bUISt :tale tem1inals LBR-2: 1.2 m and 2.4 m
NASA Ground Station NOS in Cleveland: 5 m
High burst rare terminals HBR: 4 - 5 m

TraDSlllissioD Rates and Bandwidth

LBB-I..;.
Uplink 110.592 M.sps with DO coding (5.529 Msps with rate 1/2 coding)

165.88 MHz carrier Bandwidth, center frequency at 29.236 GH~
Downlink 110.592 Msps

165.88 MHz bandwidIh, center frequency at 19.440Hz

LBR-2:
Uplink 27.648 Maps with no coding (13.3 Msps with ra1l: 112 cocting)

41.472 MHz carrier bandwidth. center frequencies &129.291 and 29.236 GHz
Downlink 110.592 Maps

165.88 MHz bandwidth. center frequency at 19.44 GHz

HBR;.
Uplink 500 Msps. 750.0 MHz cmier: Bandwidth, CCDSCr frcqueacy 8129.420 GHz

221.18 Maps, 331.77 MHz Bandwidth. center freQuencies at 29.160 and 29.680 GHz
Downlink sao Mapa. 750.0 MHz carrier Bandwidth., ceillei' frequency at 19.70 OHz

221.18 Msps. 331.77 MHz Bandwidth. centerf~uencicsat 19.440 and 19.960 GHz

RID

LBR-2 L2 111: - 60 dBW
LBR-2 2.4 m: -66 dBW
HBR:-75dBW

Elevation Angles

Satellile @ 100 deg West

New Yolk: 35.9 deg.
Seattle: 31.2 deg.
Los Angeles: 4~.8 deg.
Miami: 52.6 deg.

Coverage & Satellite EIRP

See au.aehed.



The short axis of the elipse will be equal Dtg ~ - 67 mi.
2

Assume that footprint of the beam will be an elipse.
AC i9 the long axis of the elipse. We can also assume that AB - Be
In AABS <ASB = 0.16°
<ABS ; 180 0 - a = 150 0 then,
<SAB = 180 Q

- 150 0
- 0.16° = 29.84°

Now using sinuses theorem we will have sin 0.16° = sin 29.84°,
M D

Elevation BeaDlwidth Footprint.
Distance !! Angle e Gain G J$: Area

24,009 mi. 30° 53 dB 0.32° 28,415 mi. 2

1,500 mi. 30° 28 dB 7° 26,015 mi. 2

1,500 mi. 10° 28 dB 7° *56,360 mi. 1

* Calculations for that area used more accurate calculations

~
en
III
o
en
r't
~
r't
f-'.

g
~

~
til
~

~~
i-'''tl

~~
III ~
~
o N
o
r't
'C
"1
f-'.
=:
r't

\Jl
W

~
t:l:I

~
t:::l
r't
III
;:l
t:::l
~

5e.Je 111"le--

24,009 miles

28,415 mi. 2 (a,b axis of elipse)

D (distance from satellite to point B) 
a (beamwidth) = 0.32°
e (elevation angle) = 30°

24,009 mi. x 2.193.10 J
- 135 mi.

0.4976

ab = 3.14 x 135 mi.

"-",

____-1~-- ....... __

D sin 0.16 0

sin 29.94°

\,
"

Then AB

So area of footprint S

/
(
\



Assume that footprint is an elipse

Be ~ as sin a :: 25,655 X
sin 147.9 0
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< BAS :: 180 0

< ADS = 180 0

< ACS ;: 180 0

:: sin < Bes
BS

a == Be ;: 1,768 miles
2

'''-,

as = 25,655 miles

In A BAS we have BS
sin < BAS

In A BeS sin a
Be

b ~ 0 tg ~ :: 880 miles
2

S == I ab = 4,889.870 miles2 , so it will cover u.s.



FIGURE A

TRANSMITTER ANTENNA GAIN PATTERNS
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FIGURE B

RECEIVER ANTENNA GAIN PATTERNS
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FIGURE C


